INTRODUCTION
The wild teosintes (Zea spp.) of the prairies, open woodlands, and roadsides of Mexico, Guatemala and Nicaragua are the closest relatives and probable ancestors of domesticated maize (Zea nmys ssp. nmys) <Doebley 1994). Nineteenth-century botanists recognised the affinity between teosintes and maize, and introduced Guatemalan teosinte to Europe, the United States and elsewhere as a fodder crop. In the 1920s, maize breeders initiated exploration and collection of teosinte throughout Mexico and Central America. Since the 1960s, Wilkes, litis, Doebley and others have monitored, collected and characterised wild populations of teosinte, and defined a number of taxa: Z. dipIoperennis, Z. perennis, Z. Iuxurians, Z. nmys spp. huehuetenangensis, Z. mays ssp. parvigIumis, and Z. nmys ssp. mexicana (Wilkes 1967 , Doebley et aI. 1994 , Taba 1995 .
Zea mays ssp. mexicana is a troublesome weed of maize fields where, until flowering, the plant can be difficult to distinguish from domesticated maize (Bird 1995 , Vibrans &: Estrada Flores 1998 . The ears and seeds of teosintes and maize, however, are profoundly different. Whereas the maize ear bears hundreds of naked seeds that remain attached to the ear at maturity, teosinte species bear about a dozen seeds in an ear that shatters at maturity. Each teosinte seed is completely covered by a very hard and lustrous triangular fruitcase, giving it the general appearance of a small grey or brown pebble. Despite the dramatic differences in ear and seed morphology between teosinte and maize, all species of teosinte can form hybrids with maize under natural conditions. Crosses of maize with the annual teosintes Z. nmys ssp. mexicana and parvigIumis are highly fertile, and progeny demonstrate a range of morpholOgical traits intermediate between the parents. Doebley and others <Doebley &: Stec 1991, Dorweiler et aI. 1993 , Paterson et aI. 1995 have used interspecific crosses to show that relatively few genes with large effects are involved in transformation of the teosinte ear into the maize ear.
Wild relatives of crop plants are important sources of genes for improving disease resistance and other complex traits of agricultural crops (Lenne &: Wood 1991). Various teosinte species have been used or proposed as germplasm sources for breeding maize with traits such as higher protein, seed hardness, perennial growth, drought tolerance and resistance to viral diseases (Wilkes 1967 , Taba 1995 . Although teosintes are reported to be susceptible to some fungi that are pathogenic to maize, including rusts, smut, downy mildew and leaf blights (Shurtleff 1980 , McGee 1988 , there has been little interest in occurrence of fungal pathogens in wild teosinte populations. Furthermore, we have found no published information on susceptibility of teosinte to Fusarium species that are common pathogens of maize, or on the occurrence of Fusarium species in wild teosinte populations (Shurtleff 1980 , McGee 1988 , Farr et al. 1989 . Thus, the potential of teosinte species as sources of genes for improving maize resistance to Fusarium is unknown.
The major goal of this study was to identify and characterise Fusarium species from the closest wild relatives of maize. Our specific objectives were: (1) to survey Fusarium species infecting seeds of wild teosinte populations in Mexico, Guatemala and Nicaragua; and (2) to determine whether F. subglutinans strains from wild teosinte and maize are members of a known or new mating population of Gibberella fujikuroi.
MA TERIALS AND METHODS

Seed sample collection
Teosinte samples consisted primarily of seed collected during the 1970s, 1980s, and 1990s from wild populations in open woodlands, prairies, and roadsides, but some seed samples had been increased by cultivation (Doebley et al. 1984) . Teosinte and maize seeds also were collected in November 1996 from plants growing together in a field at Netzahualcoyotyl near Texcoco, Mexico (Bird 1995) . Approximately 500 mature teosinte seeds were randomly collected from several dozen plants of Z. mays ssp. mexicana. Approximately 300 symptomless, undamaged, maize seeds were randomly collected from 14 ears of blue and white maize.
IsolaHon of Fusarium strains
Teosinte fruitcases were split, and the kernels were removed. Kernels of teosinte and maize were surface-disinfected by placing them in 0.5 % sodium hypochlorite for 1 min, and were rinsed twice in sterile water. Surface-disinfected teosinte kernels were placed on the surface of a plate of Fusarium selective agar medium containing 0.1 % pentachloronitrobenzene (Nelson et al. 1983) . Maize kernels were softened in sterile water for approximately 1 h, then, split open with a sterile knife, and placed, cut surface down, on the same selective medium. Kernels were incubated for 5-7 d, then one colony per kernel was reisolated from a single spore, and identiifed to species using morphological criteria (Nelson et al. 1983) . Ten additional strains of F. subglutinans isolated in 1986 from maize from Mexico, location unknown, were obtained from the Fusarium Research Center, The Pennsylvania State University, University Park. Four additional strains of F. subglutinans, Fsp20, Fsp30, Fsp34, and Fsp52, were isolated from Pinus species with pitch canker symptoms in California (Gordon et al. 1996) . Strains are deposited at the National Center for Agricultural Utilization Research.
MaHng populaHon identification
All strains identified as F. moniliforme (syn. F. verticillioides) were crossed twice as males with tester strains of G. fufikuroi mating population A (MP-A) and once with G. fujikuroi MP-F (syn. G. thapsina) (Klittich et al. 1997 Leslie 1988 , Klaasen & Nelson 1996 , but male parents were cultured on V-8 juice agar (Stevens 1981) rather than complete medium. Incubation conditions were either constant light at 21°C, or a 12 h, 25°light/21°dark alternating cycle. Crosses were scored as positive when ascospores were observed upon microscopic examination of the contents of enlarged perithecia. Standard tester strains of seven mating populations were obtained from the Fusarium Research Center and other sources. Strain numbers were (MATA-2) M-3120, (Britz et al. 1999) .
To identify testers for a new mating population, selected strains of F. subglutinans from teosinte and maize were crossed pairwise on carrot agar. Two strains, Fst51 and Fst55, from Netzahualcoyotyl teosinte and maize, respectively, were selected as testers because they had the best female fertility of all strains tested. All strains were tested twice as males, and strains were scored as fertile if perithecia containing mature ascospores were obtained in one or more tests. For viability and mating type tests, single ascospores were picked at random from crushed perithecia, transferred individually to V-8 juice agar and assessed for germination and for fertility as males in crosses to strains Fst51 and Fst55. These two strains were also tested in reciprocal crosses with tester strains of mating populations A-H.
VegetaHve compaHbility analysis
Nitrate-non-utilizing (nit) mutants were recovered from 47 strains of F. moniliforme and 32 strains of F. subglutinans follOWing growth on minimal medium containing 1.5 % potassium chlorate, and were characterized for their phenotype on media containing different nitrogen sources (Correll et al. 1987) . Nit mutants from each strain were paired on minimal medium with mutants of other strains from the same Fusarium species and seed sample. Some mutants also were paired with mutants from other seed samples from the same teosinte species and geographic region. Vegetative compatibility reactions were scored as positive by the formation of robust growth after incubation at room temperatures of 21-24°for 2 wk. Some strains sectored poorly on chlorate medium. and some produced only niH mutants. All strains that were tested were self-compatible (Correll et al. 1987 . KlitHch et al. 1997 .
Mycotoxin analyses
Conidial suspensions prepared from strains grown on V-8 juice agar for 1 to 2 wk were used (1 x 10 7 spores) to inoculate autoclaved coarsely cracked maize (50 g maize and 22 ml water) in a 300 ml Erlenmeyer flask. After 28 d incubation at 25 ±2°in the dark 10 g of culture material were extracted with 50 rnl acetonitrile:water (1:1) with occasional shaking. The extract was filterd through Whatman no. 2V paper. and stored at 0°until used. The levels of furnonisins, moniliformin. and beauveridn were determined directly from aliquots of culture extract without further sample clean-up. Each strain was grown' only once for mycotoxin analysis because the purpose of this study was a rapid survey of mycotoxin production profiles.
Fumonisins were identified by HPLC of orthophthalaldehyde derivatives as reported (Nelson et al. 1993) . The detection limit for furnonisin B 1 in culture material was approximately Illg g-1. Because the maize on which the cultures were grown had low levels of furnonisin B l (1 to 2 Ilg g-1) cultures with less than 10 Ilg g-1 were reported as not detected. Moniliformin was determined by HPLC using a 250 x 3 rom Intersil ODS-2 column (MetaChem Technologies. Torrance. CA) and a uv diode array detector. The solvent system consisted of acetonitrile:water.(13:87) with the addition of 10 rnll-1 of an ion pair solution consisting of 50 rnl 1.1 M monobasic potassium phosphate and 25 rnl of tetrabutylammonium hydroxide. The retention time for moniliformin was approximately 7 min. The level of moniliformin in the extract was calculated from chromatograms of absorbance at 230 nm by comparing the area of the peak at the correct retention time to a moniliformin standard peak. The full uv spectrum confirmed the presence of moniliformin at levels greater than 10 Ilg g-l in culture material, and amounts below that level were reported as not detected.
Beauveridn was determined by HPLC with a uv dioide array detector at 205 nm as reported (plattner & Nelson 1994). The detection limit for beauveridn in culture material was 50 Ilg g-l, because at a lower detection limit. this analytical method can occasionally give false positives.
RESULTS
For the initial teosinte seed survey, more than 1100 seeds from 83 teosinte samples were tested for the presence of Fusarium species. Fusarium strains were recovered from 39% of the samples and 10% of the seeds overall (Table 1) . lea lu:mrians had the highest incidence of infection with 100% sample infection and 29% seed infection, followed by Z. diploperennis with 67 % sample infection and 6 % seed infection, Z. mays spp. mericana with 57% sample infection and 14% 867 seed infection, and Z.~ys ssp. parviglumis with 24 % sample infection and 4% seed infection. Fusarium monilifonne was recovered from 20 seed samples. F. subglutinans from 18 seed samples, and both species from seven samples. Fusarium oxysporum, F. proliferatum, and F. semitectum were each recovered from individual seeds.
Characterization of Fusarium moniliforme from teosinte
Of the 70 strains of F. monilifonne from the teosinte seed survey, none were fertile with G. fujikuroi MP-F, but 45 were fertile with G. fujikuroi MP-A (Table 1) . Overall, 61 % of the fertile strains were mating type A-2, 39% were mating type A-I, and both mating types were found in six of the eight seed samples that yielded two or more strains of G. fujikuroi MP-A Ten strains of F. monilifonne that were not fertile with MP-A or MP-F were crossed with tester strains of MP-D, MP-G and MP-H; none of these crosses were fertile.
Vegetative compatibility testing revealed a high level of genetic diversity among strains of F. monilifonne from the same seed sample (Table 1 ). The numbers of vegetative compatibility groups identified per numbers of strains examined were high. Only two of five strains from a sample of Z. lu:mrians and two of five strains from a sample of Z.~ys ssp. mericana were vegetatively compatible with any other strains from the same seed sample. Vegetative compatibility between F. monilifonne strains from different seed samples was not examined in this study.
Sixteen representative strains of F. monilifonne from Z. lu:mrians and Z.~ys ssp. mericana, including nonfertile strains and strains fertile with G. fujikuroi MP-A, were tested for their ability to produce moniliformin and furnonisins on autoclaved maize substrate. None of the strains produced moniliformin. but all produced furnonisin B l (range 30-14000 Ilg g-1. mean 5600 Ilg g-l). All but two of the strains also produced fumonisin B 2 (range 80-4400 Ilg g-1, mean 2000 Ilg g-1) and/or fumonisin B 3 (range 10 to 1100 Ilg g-l, mean 300 Ilg g-1).
Characterization of Fusarium subglutinans from teosinte and maize
Of the 41 strains of F. subglutinans isolated from the teosinte seed survey, none were fertile as males in crosses with tester strains of G. fujikuroi MP-B or MP-E. A few crosses with the G. fujikuroi MP-B testers produced occasional ascospores, but analysis of the mating type of these progeny indicated that they resulted from self-crosses of the MP-B tester strain, as has been previously reported (Britz ef al. 1999) . Crosses of the 41 strains of F. subglutinans as males with tester strains of G. fujikuroi MP-H yielded very infrequent large perithecia with ascospores too rare to be isolated and tested for viability.
In unsuccessful efforts to determine whether the F.
subglutinans strains from the teosinte seed survey represent a new mating population, we crossed a number of strains pairwise in various combinations. In the first series of crosses, one strain was selected from each of 10 seed samples representing a wide range of geographic areas and teosinte species: Z. diploperennis, Z. lu:mrians. Z.~ys ssp. me::cicana. and strains were fertile as males, and three were fertile as females (Table 1) . Crosses between strains from teosinte and maize from the Netzahualcoyotyl field site were highly fertile, with abundant large perithecia with many ascospores.
From the strains collected at the Netzahualcoyotyl field site, two female-fertile strains of opposite mating type, Fst51 from teosinte and Fst55 from maize, were arbitrarily designated mating types' + ' and '-', respectively (Table 1) . These strains were not fertile in reciprocal crosses with tester strains of mating populations A, B, C, D, E, F, G or H. Strains Fst51 and Fst55 were crossed as females to the collection of 41 F. subglutinans strains from the teosinte seed survey; three strains were fertile with strain Fst51 and 11 strains were fertile with strain Fst55. Some of these crosses were inconsistently or sparingly fertile, with few large perithecia. Next, strains Fst51 and Fst55 were crossed as females with 10 strains of F. subglutinans previously isolated from Mexican maize; eight strains were highly fertile with strain Fst51. None of the 10 strains from Mexican maize were fertile with G. fujikuroi MP-B, MP-E, or MP-H. Lastly, strains Fst51 and Fst55 were crossed as females to four strains of F. subglutinans from pine in California; three of the crosses were nonfertile, but strain Fst51 was sparingly fertile with G. fujikuroi MP-H strain Fsp34. All 37 strains of F. subglutinans that were not fertile with strains Fst51 and Fst55 were crossed as males with tester strains of MP-A, MP-D, and MP-G: none of these crosses were fertile.
On carrot agar, perithecia from these F. subglutinans crosses were blue-black and moroholoQ'ic~Hv "imila T 1'0 rh0<P nmcJwpn , For viability tests. 90-100 progeny per cross were tested. For fertility tests. 20 progeny per cross were tested as males with female fertile strains Fst51 (mating type '+'J and Fst55 (mating type ' -'J. Mating type designations as in Table 1. by other Gibberella species. Mature ascospores were produced three to four weeks after fertilization. The ascospores were usually single-septate. The fertility of crosses between strain Fst51 and strains from teosinte. maize. and pine was investigated by determining the viability and fertility of random ascospore progeny obtained from crushed perithecia of representative crosses (Table 2 ). In crosses with strains from teosinte and maize. ascospore viability ranged from 32 to 76%, ascospore fertility ranged from 10 to 55 %, and both mating types were usually recovered among the progeny. For cross 940 between strain Fst51 from teosinte and strain Fsp34 from pine, large perithecia were rare, but viability of ascospores obtained from those perithecia was high. Some progeny of cross 940 were fertile and inherited the mating type of the male parent strain Fsp34, suggesting that this was a heterothallic cross, which was confirmed by vegetative compatibility analysis of the progeny (T. R. Gordon and K. R. Wikler, unpubl.).
Vegetative compatibility testing among F. subgJutinans strains from the teosinte seed survey revealed a high level of genetic diversity among strains from the same seed sample and from different seed samples of the same teosinte species (Table 1) . Only three of four strains from a sample of Z. mays spp. mexicann and two of 12 strains from a sample of Z. Juxurians were vegetatively compatible with any other strain from the same seed sample. Vegetative compatibility tests Fst47  NO  ND  290  Fst48  ND  20  250  Fst51  NO  1020  50  Fst44  NO  20  50  Fst46  ND  120  110  Fst49  ND  20  330  Fst52  ND  100  NO  Fst53  NO  40  180  Fst45  ND  20  280  Fst59  NO  10  70  Fst69  NO  10  130  Fst61  NO  20  60  Fst62  NO  30  120  Fst63  ND  30  130  Fst64  ND  40  180  Fst55  NO  30  NO  Fst60  NO  450  200  Fst68  NO  10  110  Fsp20  NO  NO  550  FSP30  NO  NO  NO  Fsp34  NO  NO  910  Fsp52  NO  NO  NO , Mating type designations as in Table 1 and reference (2).
t Mycotoxin production was analyzed as described in Materials and Methods. FBI = fumonisin B I • MON = moniliformin. BEA = beauvericin, NO = not detected. NT = not tested. The limits of detection for fumonisin B I • moniliformin, and beavericin were 10, 10. and 50 Ilg g-I. respectively. between strains from different seed samples of the same species showed no complementation, further indicating a high level of genetic diversity. For the initial mycotoxin analysis, we tested 11 representative strains of F. subglutinans from the teosinte seed survey for production of fumonisins and moniliformin. These strains showed four different mycotoxin profiles: one produced neither toxin, four produced both toxins, five produced only FB], and one produced only moniliformin. At a later time, we tested 19 additional strains isolated from teosinte and maize from the Netzahualcoyotyl field site for production of fumonisins, moniliformin, and beauvericin. None of the strains produced fumonisins, but seven of 10 from teosinte and eight of nine from maize produced both moniliformin and beauvericin. One strain produced no toxins, two produced only moniliformin, and one produced only beauvericin. Lastly, two strains isolated from pines infected with pitch canker produced no fumonisins, moniliformin, or beauvericin, and two produced only beauvericin. Among the mycotoxinproducing strains of F. subglutinans tested, production levels of all three toxins were generally low « 100~g g-l) to moderate « 1000~g g-l) (Table 3) .
DISCUSSION
Even though teosinte seeds are completely covered by a hardened £ruitcase, they are not immune to infection with Fusarium. It is likely that seeds of teosinte, like those of maize (Munkvold & Desjardins, 1997) , are infected via multiple pathways, including infection during pollination before the fruitcase hardens, and colonisation of the developing seed from systemic infection of the plant vegetative tissues. Internal seed infection with Fusarium was widespread among Z. luxurians seed samples, but more sporadic among seed samples of other teosinte species examined in this study.
Many of the seed samples tested contained a high proportion of viable seed, and Fusarium could be isolated from both germinating and nongerrninating seed. Both viable seeds and Fusarium strains were present in seed samples collected in the early 1970s from wild teosinte populations in Mexico and Guatemala, indicating that Fusarium can be long-lived in teosinte seed. The occurrence and distribution of Fusarium species in maize in Mexico and Central America have received little study and it is, therefore, difficult to compare the crop plant to its wild relatives. The limited data available suggest that the occurrence of Fusarium species in teosinte seed is more limited and sporadic than in maize seed from the same geographic region. Previous surveys of maize from the state of Nuevo Leon in northeast Mexico, from Mexico (location unknown), Costa Rica, and Honduras have found a range of 39% to 62 % of maize seed infection with Fusarium (Desjardins et al. 1994 , Macdonald & Chapman 1997 , Danielsen & Jensen 1998 , which is higher than the seed infection of all teosinte species except Z. luxurians. The collection at the Netzahualcoyotyl field site in this study allowed a more direct comparison of levels of infection of teosinte and maize seed from plants growing together in the same field and flowering at the same time. This comparison found 100% Fusarium infection of symptomless maize (Z. mays spp. mays) seed and only 4 % infection of teosinte (Z. mays spp. mexicana) seed. These preliminary data indicate that it may be worthwhile to investigate resistance to Fusarium among the hybrid populations that have been derived from crosses of maize with Z. mays spp. mexicana and Z. mays spp. parviglumis (Doebley & Stec 1991 , Dorweiler et al. 1993 .
Teosinte is closely related to maize, and coexists with its domesticated relative in its centre of origin and diversity in Mexico. Thus, one would predict that wild species and crop plant might share the same indigenous pathogens; our study confirms this prediction for Fusarium species. Gibberella fujikuroi MP-A is one of the most prevalent fungi associated with maize worldwide and fumonisin-producing strains of this species have been found in maize collected in Mexico (Desjardins et al. 1994 , Macdonald & Chapman 1997 . This study has demonstrated that fumonisin-producing strains of this biological species are also prevalent in seed of teosinte from wild populations throughout Mexico, Guatemala and Nicaragua. The presence of G. fujikuroi MP-A on indigenous wild Zea species is consistent with the contested hypothesis that the Americas are the centre of origin of this mating population (Leslie 1995 . However, worldwide movement of maize seed via human intervention is likely to have facilitated intercontinental dispersal of seed-borne pathogens and blurred the distinction between introduced and indigenous Fusarium species. Further collection and characterization of strains from wild Zea species may help in understanding the histories and relationships of G. fujikuroi MP-A from different geographical regions. Studies of populations of Phytophthora infestans from potatoes, tomatoes and wild Solanum species in central Mexico have provided data critical for understanding recent late blight epidemics worldwide (Fry ef al. 1992) .
Certain morphological species of Fusarium, including F. moniliforme and F. subglutinans, are groups of geneticallyisolated species within the large G. fujikuroi species complex. Taxonomy of the morphological species F. subglufinans is undergoing extensive revision based on DNA sequence analysis, and on biological species concepts, if the Gibberella sexual stage of the species of interest can be produced in the laboratory (Leslie 1995 . To date, three mating populations have been identiifed within F. subglutinans. Gibberella fujikuroi MP-B was initially described as F.sacchari, a pathogen of sugarcane, but has a broad host range, including maize, sorghum, rice, banana, peanut, and orchid (Kuhlman 1982 , Leslie 1995 , O'Donnell ef al. 1998 . Gibberella fujikuroi MP-E is found on maize in the United States, Canada, South America, and elsewhere (Kuhlman 1982 , Leslie 1995 , Macdonald & Chapman 1997 . Recently, G.fujikuroi MP-H, which also has been designated G. drcinata , has been identified among strains of F. subglutinans that cause pitch canker disease of pines in South Africa, California, and Florida (Britz et al. 1999) . The strains of F. subglutinans isolated in this study from teosinte and maize from Mexico and Central America were almost completely nonfertile with tester strains of MP-B, MP-E, and MP-H, suggesting that these strains have either lost sexual fertility, or are members of a new mating population.
Efforts to define a new and distinct G. fu.iikuroi mating population among the F. subglutinans population from teosinte and maize from Mexico and Central America have been only partly successful because some strains are not highly fertile with the available tester strains. The basis of this infertility appears to be complex: In some crosses, the majority of perithecia fail to mature, whereas other crosses produce abundant perithecia, but a high proportion of ascospores are non-viable or are non-fertile in backcrosses to the parental strains. Differential fertility may indicate variation within the species or between species, or may simply mean that optimal conditions for laboratory crosses of this species have not yet been identified <perkins 1994).
Mycotoxin production profiles have been useful traits for distinguishing some species of the G. fujikuroi complex (Leslie 1995 , Leslie et al. 1996 . Considerable information is available on production of individual toxins by F. subglutinans, although the present study appears to be the first to determine the ability of F. subglutinans strains from different host plants to simultaneously produce all three classes of toxins; fumonisins, moniliformin, and beauvericin. Previous studies of individual toxins have found that some strains of G. fujikuroi MP-B from sugarcane and of MP-E from maize produce low levels of fumonisins, but that many F. subglutinans strains from maize produce none (Leslie et al. 1992 , Nelson et al. 1992 , Thiel et al. 1991 . Likewise, many strains of G. fujikuroi MP-E and F. subglutinans from maize produce low to moderate levels of moniliformin and beauvericin, but some strains produce only moniliformin, some produce only beauvericin, and some produce neither toxin (Marasas et al. 1986 , Logrieco et al. 1993 , Moretti et al. 1996 . Thus, mycotoxin production profiles appear unlikely to be very helpful in distinguishing the populations of F. subglutinans from teosinte, maize and pine analyzed in our study from each other or from G. fujikuroi MP-E.
The infertility of strains of F. subglutinans from teosinte and maize with tester strains of the pitch canker pathogen, G. fujikuroi MP-H, is evidence that these populations are reproductively isolated. A strain of F. subglutinans from Netzahualcoyotyl teosinte, however, was moderately fertile with a strain of G. fujikuroi MP-H that represents the dominant vegetative compatibility group Cl of the pitch canker pathogen in California (Gordon et al. 1996) , suggesting that there may be a close relationship between strains that attack these different host plants. Pitch canker was first reported on indigenous Pinus species in the southeastern United States in the 1940s, and more recently in California (on P. radiata) and central Mexico (on P. pamIa) (Storer et al. 1997) . Mexico is a centre of diversity of Pinus (Mirov 1967) and although the recognition of pitch canker in Mexico is recent, the disease may have a long history there, where it perhaps has co-evolved with its pine host. Teosinte is indigenous to central Mexico and was also introduced as a fodder crop to southern Florida more than 100 years ago (Wilkes 1967) . Thus, the geographic ranges of teosinte and pine overlap. Much additional research is needed to explore the relationships among F. subglutinans populations from these diverse hosts, and the possible role of strains from teosinte and maize as an inoculum source for pitch canker disease of pine. 
